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DISPLAY PANEL, MANUFACTURING
METHOD THEREOF, AND DISPLAY DEVICE

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is a 371 of PCT Application No. PCT/
CN2020/118821, filed on Sep. 29, 2020, which claims
priority to Chinese Patent Application No. 201910955832.1,
filed on Oct. 9, 2019 and entitled “DISPLAY PANEL,
MANUFACTURING METHOD THEREOF AND DIS-
PLAY DEVICE,” the disclosure of which is herein incor-
porated by reference in its entirety.

TECHNICAL FIELD

The present disclosure relates to the field of display
technologies, and in particular, relates to a display panel, a
manufacturing method thereof, and a display device.

BACKGROUND

A bonding structure is a structure for connecting a circuit
board and a display panel. The bonding structure may
transmit a data signal received from the circuit board to the
display panel, to drive the display panel to display.

The bonding structure connects the circuit board and the
display panel by a bonding pattern disposed on the bonding
structure. In the related art, for simplification of a manufac-
turing process of a display panel, a bonding pattern on a
bonding structure and a source/drain metal pattern are
disposed in a same layer. In the process of forming an anode
on the source/drain metal pattern by a patterning process, a
planarization layer (PLN) is first covered on the display
panel where the source/drain metal pattern and the bonding
pattern are formed. The planarization layer covering the
bonding pattern is then removed, and the planarization layer
covering the source/drain metal pattern in a display region of
the display panel is retained. The anode is then formed on
the source/drain metal pattern in the display region by the
patterning process.

SUMMARY

Embodiments of the present disclosure provide a display
panel, a manufacturing method thereof, and a display
device. The technical solutions are as follows.

According to an aspect of the present disclosure, a display
panel is provided. The display panel includes a base sub-
strate, a bonding pattern, and a planarization layer pattern.

The bonding pattern is disposed on the base substrate. The
bonding pattern includes one or more conductive blocks. A
bonding region is disposed on a surface, distal from the base
substrate, of the conductive block.

The planarization layer pattern is provided with an open-
ing region and an occlusion portion in a plane parallel to the
base substrate. An orthographic projection of the bonding
region onto the base substrate is within an orthographic
projection of the opening region onto the base substrate.

The planarization layer pattern covers at least part of a
side surface of the conductive block. The side surface is a
surface, other than a surface proximal to the base substrate
and a surface distal from the base substrate, of the conduc-
tive block.

Optionally, the bonding pattern includes a first sub-bond-
ing pattern and a second sub-bonding pattern, wherein the
first sub-bonding pattern includes at least one of the one or
more conductive blocks; and
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the display panel includes a first insulating layer, a second
insulating layer, and an interlayer dielectric layer,
wherein the first insulating layer, the second sub-
bonding pattern, the second insulating layer, the inter-
layer dielectric layer, and the first sub-bonding pattern
are sequentially disposed on the base substrate.

Optionally, the conductive block includes a source/drain
line.

Optionally, the second sub-bonding pattern includes a
gate pattern.

Optionally, the interlayer dielectric layer and the second
insulating layer are each provided with a via, and the first
sub-bonding pattern is electrically connected to the second
sub-bonding pattern by the via.

Optionally, a surface, distal from the base substrate, of the
occlusion portion of the planarization layer pattern is flush
with a surface, distal from the base substrate, of the bonding
pattern.

Optionally, a thickness of the occlusion portion of the
planarization layer pattern rangers from 6500 angstroms to
8800 angstroms.

Optionally, the occlusion portion of the planarization
layer pattern is provided with at least one groove.

Optionally, a surface, distal from the base substrate, of the
occlusion portion of the planarization layer pattern is flush
with a surface, distal from the base substrate, of the bonding
pattern;

the bonding pattern includes a first sub-bonding pattern

and a second sub-bonding pattern, wherein the first
sub-bonding pattern includes at least one of the one or
more conductive blocks;

the display panel includes a first insulating layer, a second

insulating layer, and an interlayer dielectric layer,
wherein the first insulating layer, the second sub-
bonding pattern, the interlayer dielectric layer, and the
first sub-bonding pattern are sequentially disposed on
the base substrate;

the conductive block includes a source/drain line;

the second sub-bonding pattern includes a gate pattern;

and

the interlayer dielectric layer and the second insulating

layer are each provided with a via, wherein the first
sub-bonding pattern is electrically connected to the
second sub-bonding pattern by the via.

According to another aspect of the present disclosure, a
manufacturing method of a display panel is provided. The
method includes:

forming a bonding pattern on a base substrate, where the

bonding pattern includes one or more conductive
blocks, wherein a surface, distal from the base sub-
strate, of each of the one or more conductive blocks is
provided with a bonding region;

forming a planarization layer on the base substrate where

the bonding pattern is formed; and

processing the planarization layer into a planarization

layer pattern, wherein the planarization layer pattern is
provided with an opening region and an occlusion
portion in a plane parallel to the base substrate, an
orthographic projection of the bonding region onto the
base substrate is within an orthographic projection of
the opening region onto the base substrate, and the
planarization layer pattern at least covers at least part of
a side surface of the conductive block, wherein the side
surface is a surface, other than a surface proximal to the
base substrate and a surface distal from the base
substrate, of the conductive block.
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Optionally, a material of the planarization layer includes
a photoresist, and processing the planarization layer into a
planarization layer pattern includes:

processing the planarization layer into a planarization

layer pattern including at least one groove, wherein the
at least one groove is disposed in the occlusion portion
of the planarization layer pattern.
Optionally, processing the planarization layer into the
planarization layer pattern including the at least one groove
includes:
forming the planarization layer pattern including the at
least one groove by exposing and developing the pla-
narization layer using a designated mask as a mask,
wherein the designated mask includes a grayscale mask
region corresponding to the groove.
Optionally, the designated mask includes a first region and
a second region, wherein the first region corresponds to the
occlusion portion, and the second region corresponds to the
opening region.
Optionally, processing the planarization layer into a pla-
narization layer pattern includes:
processing the planarization layer into the planarization
layer pattern by a grayscale mask process, wherein a
surface, distal from the base substrate, of the occlusion
portion of the planarization layer pattern is flush with a
surface, distal from the base substrate, of the bonding
pattern.
Optionally, the bonding pattern includes a first sub-bond-
ing pattern and a second sub-bonding pattern, and forming
the bonding pattern on a base substrate includes:
forming a first insulating layer on the base substrate;
forming the second sub-bonding pattern on the base
substrate where the first insulating layer is formed;

forming a second insulating layer on the base substrate
where the second sub-bonding pattern is formed;

forming an interlayer dielectric layer on the base substrate
where the second insulating layer is formed; and

forming the first sub-bonding pattern on the base substrate
where the interlayer dielectric layer is formed, wherein
the first sub-bonding pattern includes at least one of the
one or more conductive blocks.

Optionally, before forming the first sub-bonding pattern
on the base substrate where the interlayer dielectric layer is
formed, the method includes:

forming a via in each of the interlayer dielectric layer and

the second insulating layer; and
forming the first sub-bonding pattern on the base substrate
where the interlayer dielectric layer is formed includes:

forming the first sub-bonding pattern on the base substrate
where the interlayer dielectric layer with the via is
formed, wherein the first sub-bonding pattern is con-
nected to the second sub-bonding pattern by the via in
the interlayer dielectric layer and the second insulating
layer.

Optionally, the conductive block includes a source/drain
line, and the second sub-bonding pattern includes a gate
pattern.

Optionally, a thickness of the occlusion portion of the
planarization layer pattern ranges from 6500 angstroms to
8800 angstroms.

Optionally, a material of the planarization layer includes
a photoresist, and processing the planarization layer into a
planarization layer pattern includes:

forming the planarization layer pattern including at least

one groove by exposing and developing the planariza-
tion layer using a designated mask as a mask, wherein
the designated mask includes a grayscale mask region,
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a first region, and a second region, wherein the gray-
scale mask region corresponds to the groove, the first
region corresponds to the occlusion portion, and the
second region corresponds to the opening region; and
the bonding pattern includes a first sub-bonding pattern
and a second sub-bonding pattern, and forming the
bonding pattern on the base substrate includes:
forming a first insulating layer on the base substrate;
forming the second sub-bonding pattern on the base
substrate where the first insulating layer is formed;
forming a second insulating layer on the base substrate
where the second sub-bonding pattern is formed;
forming an interlayer dielectric layer on the base substrate
where the second insulating layer is formed; and
forming the first sub-bonding pattern on the base substrate
where the interlayer dielectric layer is formed, wherein
the first sub-bonding pattern includes at least one of the
one or more conductive blocks.
According to another aspect of the present disclosure, a
display device is provided. The display device includes any
display panel as described above.

BRIEF DESCRIPTION OF THE DRAWINGS

For clearer descriptions of the technical solutions in the
embodiments of the present disclosure, the following briefly
introduces the accompanying drawings required for describ-
ing the embodiments. Apparently, the accompanying draw-
ings in the following description show merely some embodi-
ments of the present disclosure, and a person of ordinary
skill in the art may still derive other drawings from these
accompanying drawings without creative efforts.

FIG. 1 is a partial structural diagram of a display panel;

FIG. 2 is a partial structural diagram of another display
panel;

FIG. 3 is a partial structural diagram of a display panel
according to an embodiment of the present disclosure;

FIG. 4 is a top view of a display panel according to an
embodiment of the present disclosure;

FIG. 5 is a top view of another display panel according to
an embodiment of the present disclosure;

FIG. 6 is a partial structural diagram of another display
panel according to an embodiment of the present disclosure;

FIG. 7 is a schematic structural diagram of another
display panel according to an embodiment of the present
disclosure;

FIG. 8 is a schematic structural diagram of another
display panel according to an embodiment of the present
disclosure;

FIG. 9 is a flowchart of a manufacturing method of a
display panel according to an embodiment of the present
disclosure; and

FIG. 10 is a flowchart of another manufacturing method
of'a display panel according to an embodiment of the present
disclosure.

DETAILED DESCRIPTION

The embodiments of the present disclosure are described
below with reference to the accompanying drawings.

At present, multi-layer metal materials are often used to
form a bonding pattern. When etching an anode layer by an
etchant, a displacement reaction occurs between an inter-
layer of the multi-layer metal material exposed from a side
surface of the bonding pattern and the etchant.

For example, the multi-layer metal materials are titanium/
aluminum/titanium (that is, Ti/Al/Ti) materials. That is, the
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multi-layer metal materials are three layers of metal mate-
rials. The metal material of the intermediate interlayer is
aluminum, and the metal material of both the upper and
lower layers of the intermediate interlayer is titanium. An
anode to be etched may also be made of multi-layer material.
For example, the multi-layer material is an indium tin
oxide/silver/indium tin oxide (that is, [TO/Ag/ITO) material.
That is, the multi-layer material is three layers of material.
The material of the intermediate interlayer is silver, and the
material of both the upper and lower layers of the interme-
diate interlayer is indium tin oxide. The anode is etched by
a silver (Ag) etchant. The silver etchant contains silver ions.
The silver etchant is corrosive to aluminum in the bonding
pattern. During corrosion, a displacement reaction occurs
between aluminum atoms and the silver ions in the etchant.
The resultant silver is easily adsorbed to an uneven region of
a surface of the bonding pattern, resulting in the risk of short
circuit of the bonding pattern.

FIG. 1 is a partial structural diagram of a display panel.
The display panel 00 includes a base substrate 01, a gate
pattern 02 formed on the base substrate 01, an interlayer
dielectric layer 03 formed on the gate pattern 02, and a
bonding pattern 04 formed on the interlayer dielectric layer
03. A dotted circle in FIG. 1 further schematically shows a
side surface of a bonding pattern formed by three layers of
metal material. A displacement reaction is likely to occur
between a metal interlayer exposed from the side surface
and an etchant.

For easily lapping the display panel and a circuit board
(for example, a printed circuit board), the bonding pattern 04
is usually a plurality of protrusion portions on the base
substrate 01. The forming reason of the plurality of protru-
sion portions may be as follows. The thickness of the
interlayer dielectric layer 03 is usually relatively small.
Therefore, after the interlayer dielectric layer 03 is covered
on a gate layer 02, the interlayer dielectric layer 03 is raised
along the contour of the gate pattern 02, such that a surface
of the interlayer dielectric layer 03 is provided with a
plurality of protrusion regions. Similarly, the thickness of
the bonding pattern 04 is also usually relatively thin. There-
fore, when the bonding pattern 04 is covered on the inter-
layer dielectric layer 03, the bonding pattern 04 is raised
along the contour of the interlayer dielectric layer 03, such
that the eventually formed bonding pattern 04 is a plurality
of protrusion portions on the base substrate 01. The plurality
of protrusion portions form uneven regions. Displaced metal
tends to adhere to the uneven regions. FIG. 1 schematically
shows the uneven regions A.

FIG. 2 is a partial structural diagram of another display
panel provided in the related art. Based on the display panel
00 shown in FIG. 1, in the display panel 00 shown in FIG.
2, a via is provided in the interlayer dielectric layer 03. The
via allows the bonding pattern 04 to be electrically con-
nected to the gate layer 02. Because the via is provided in the
interlayer dielectric layer 03, during the formation of the
bonding pattern 04, a recess region is formed at a position,
corresponding to the via, on the bonding pattern 04. The
recess region further results in an uneven surface of the
bonding pattern 04, and increases the area of an uneven
region on the surface of the bonding pattern 04. Displaced
metal also tends to adhere to the recess region. As a result,
more metal tends to adhere to the uneven region on the
surface of the bonding pattern 04.

In addition, metal not only tends to adhere to the uneven
region, but also tends to suspend in air to be oxidized to
generate metal oxide. If falling on the bonding pattern, the
metal oxide tends to affect the conductivity of the bonding
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pattern. For example, displaced silver is oxidized in air into
silver oxide (AgO). If falling on the bonding pattern, the
silver oxide tends to affect the conductivity of the bonding
pattern.

FIG. 3 is a partial structural diagram of a display panel 30
according to an embodiment of the present disclosure. The
display panel 30 includes a base substrate 31, a bonding
pattern 32, and a planarization layer pattern 33.

The bonding pattern 32 is formed on the base substrate 31.
The bonding pattern 32 includes one or more conductive
blocks 321. A bonding region 3211 is disposed on a surface,
distal from the base substrate 31, of the conductive block
321. The bonding region 3211 is used for connecting a
display panel or a circuit board. The bonding pattern 32
shown in FIG. 3 includes two conductive blocks 321.
However, there may be more conductive blocks, which is
not limited in the embodiments of the present disclosure.

The planarization layer pattern 33 is formed by processing
a planarization layer, which is form on the base substrate 31
where the bonding pattern 32 is formed. The planarization
layer pattern 33 is provided with an opening region 331 and
an occlusion portion 332 in a plane parallel to the base
substrate 31. An orthographic projection of the bonding
region 3211 onto the base substrate 31 is within an ortho-
graphic projection of the opening region 331 onto the base
substrate 31. An orthographic projection of a side surface
(the conductive block may be enclosed by two opposed
surfaces in a direction perpendicular to the base substrate
and a surface connecting the two surfaces, and the surface
connecting the two opposed surfaces is the side surface of
the conductive block) of the conductive block 321 onto the
base substrate 31 is within an orthographic projection of the
occlusion portion 332 onto the base substrate 31. That is, the
planarization layer pattern 33 covers at least part of the side
surface of the conductive block 321. The side surface is a
surface, other than a surface proximal to the base substrate
31 and a surface distal from the base substrate 31, of the
conductive block.

In summary, for the display panel provided in the embodi-
ments of the present disclosure, because a planarization
layer covers part of a side surface of a conductive block in
a bonding pattern, a region, exposing an interlayer, on the
side surface of the conductive block is reduced, a displace-
ment reaction between an anode etchant and the interlayer is
reduced, the risk of short circuit of the bonding pattern due
to adherence of displaced metal to the bonding pattern is also
lowered, thereby reducing the abnormal display of the
display panel.

FIG. 4 is a top view of the display panel shown in FIG.
3, the display panel shown in FIG. 3 is a cross-sectional view
of the display panel shown in FIG. 4 at DD".

It needs to be noted that in other optional embodiments,
the bonding pattern 32 may also be referred to as a chip-
on-film (COF) unit (a chip-on-film is a package structure in
which a driving integrated circuit is fixed on a flexible circuit
board). A plurality of chip-on-film units may form a bonding
region. The plurality of chip-on-film units may be disposed
on the display panel. The bonding pattern 32 may include a
first sub-bonding pattern. FIG. 3 shows the case that the
bonding pattern 32 includes the first sub-bonding pattern.
The first sub-bonding pattern includes at least one of the one
or more conductive blocks 321. The conductive block 321
may also be referred to as a source/drain line (the source/
drain line may include a source line or a drain line or include
both a source line and a drain line, wherein the source/drain
line may be a source/drain metal line). That is, each chip-
on-film unit may include the first sub-bonding pattern. The
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first sub-bonding pattern includes at least one source/drain
metal line. Optionally, the planarization layer includes an
organic planarization layer. The material forming the pla-
narization layer includes a photoresist. The planarization
layer pattern 33 may be formed by exposing and developing
the planarization layer through a grayscale mask process.

The grayscale mask process may also be referred to as a
half-exposure process. The grayscale mask process may
provide different light transmittances at different positions of
a mask (also referred as a grayscale mask). After one
development, a plurality of photoresist regions with different
thicknesses may be formed, such that a plurality of patterns
with different thicknesses can be patterned.

In the embodiments of the present disclosure, the gray-
scale mask may include a first region and a second region.
Depending on properties (for example, thicknesses) of pho-
toresists, the first region and the second region may have
different light transmittances. For example, the photoresist is
a positive photoresist. In the grayscale mask used for expos-
ing the positive photoresist, a light transmittance of the first
region is less than a light transmittance of the second region
(for example, this can be implemented by making a thick-
ness of the first region greater than the thickness of the
second region). The first region corresponds to the occlusion
portion 332 of the planarization layer pattern 33. The second
region corresponds to a region, other than the occlusion
portion 332, on the display panel. The region other than the
occlusion portion 332 on the display panel includes the
opening region 331 of the planarization layer pattern 33.
After one development, the planarization layer pattern 33
may be formed. In other optional embodiments, a conven-
tional mask may be used to form the planarization layer
pattern 33, which is not limited in the embodiments of the
present disclosure.

Optionally, due to the fluidity of the photoresist, after the
display panel stands in a horizontal plane for a period of
time, a surface of the occlusion portion 332 may tend to be
flat. To ensure that the surface of the occlusion portion 332
becomes flat quickly, as shown in FIG. 5, in a manufacturing
process of the display panel, the occlusion portion 332 of the
planarization layer pattern (the numeral is not shown in FIG.
4) may be provided with at least one groove 3321. The
occlusion portion 332 formed with the groove 3321 has a
height difference at each groove 3321. Based on the fluidity
of the photoresist, the photoresist at a high position spon-
taneously flows toward a low position to fill each groove
3321 (It needs to be noted that, a size of the opening region
of the planarization layer is usually relatively large, i.e., a
size of the opening region is usually far greater than a size
of the groove. Therefore, the fluidity of the photoresist does
not affect the opening region). In this way, the speed of
flattening of the surface of the occlusion portion 332 is
increased, thereby effectively reducing the time of a manu-
facturing process of the display panel. It needs to be noted
that, the number of the grooves 3321 in the occlusion portion
332 is proportional to the flatness and the speed of flattening
of the surface of the formed occlusion portion 332. That is,
the large the number of the grooves 3321 in the occlusion
portion 332 is, the flatter the surface of the occlusion portion
332 is, and the higher the speed of flattening of the planar-
ization layer pattern 332 is. The groove may be alternatively
a channel. This is not limited in the embodiments of the
present disclosure.

Optionally, in the embodiments of the present disclosure,
the thickness of the occlusion portion is not less than the
thickness of the bonding pattern. In this way, the occlusion
portion can cover a region in which an interlayer may be
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exposed on the side surface of the conductive block. Con-
sidering that the bonding pattern 32 is used for connecting
the circuit board and the display panel, both the circuit board
and the display panel are lapped with the bonding pattern 32
by pins to achieve an electrical connection, to ensure the pin
being stably lapped with the bonding pattern 32, the occlu-
sion portion 332 of the planarization layer pattern 33 may be
configured to be flush with the bonding pattern 32 (“flush
with” may be that a surface, distal from the base substrate,
of the occlusion portion of the planarization layer pattern is
flush with a surface, distal from the base substrate, of the
bonding pattern, and “flush with” may be coplanar), refer-
ring to the display panel shown in FIG. 3. Certainly, in other
optional embodiments, the occlusion portion 332 of the
planarization layer pattern 33 may be alternatively config-
ured to be higher than the bonding pattern 32, such that the
occlusion portion 332 can effectively wrap the side surface
of the conductive block included in the bonding pattern 32,
to prevent the side surface from being corroded by the anode
etchant.

It needs to be noted that the occlusion portion 332 of the
planarization layer pattern 33 is flush with the bonding
pattern 32, which means that a surface, distal from the base
substrate, of the occlusion portion 332 after standing on a
horizontal plane for a period of time is flush with a surface,
distal from the base substrate, of the bonding pattern 32. In
this way, the case where the thickness of the occlusion
portion 332 of the planarization layer pattern 33 is incon-
sistent before standing and after standing due to the fluidity
of the material forming the planarization layer such that the
occlusion portion 332 is eventually not flush with the
bonding pattern 32 is avoided.

In other optional embodiments, the bonding pattern may
further include a second sub-bonding pattern. That is, the
bonding pattern includes the first sub-bonding pattern and
the second sub-bonding pattern. In the embodiments of the
present disclosure, an example in which the second sub-
bonding pattern includes at least one gate pattern and the
first sub-bonding pattern includes at least one of the one or
more conductive blocks is described. FIG. 6 is a partial
structural diagram of another display panel according to an
embodiment of the present disclosure. FIG. 6 may be a
sectional view of the display panel shown in FIG. 5 at EE".
The display panel 30 includes a first gate insulating layer 34
formed on the base substrate, at least one gate pattern 35
(two gate patterns 35 are used as an example in FIG. 6 for
description) formed on the base substrate 31 where the first
gate insulating layer 34 is formed, a second gate insulating
layer 36 formed on the base substrate 31 where the gate
pattern 35 is formed, an interlayer dielectric layer 37 formed
on the base substrate 31 where the second gate insulating
layer 36 is formed, and one or more conductive blocks 321
(two conductive blocks 321 are used as an example in FIG.
6 for description) formed on the base substrate where the
interlayer dielectric layer 37 is formed. In addition, in the
occlusion portion 332 of the planarization layer pattern 33 of
the display panel 30, a plurality of grooves 3321 are dis-
posed. It needs to be noted that, FIG. 6 shows the case where
the interlayer dielectric layer 37 and the second gate insu-
lating layer 36 are each provided with a via. The at least one
gate pattern 35 corresponds to the one or more conductive
blocks 321 one to one and are electrically connected to the
one or more conductive blocks 321 by the via provided in
each of the interlayer dielectric layer 37 and the second gate
insulating layer 36.

In the embodiment shown in FIG. 6, the bonding pattern
32 not only includes the one or more conductive blocks 321,
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but also includes the at least one gate pattern 35 that is
connected to the conductive block in one-to-one correspon-
dence. One conductive block 321 and one corresponding
gate pattern 35 may be used for forming a chip-on-film pad.
One chip-on-film pad may be referred to as one bonding
pattern 32.

FIG. 7 is a top sectional view of the display panel shown
in FIG. 6 (the section may be a surface parallel to the base
substrate and intersecting with the via), and is a schematic
diagram showing that the at least one groove 3321 is formed
in the occlusion portion 332 of the display panel shown in
FIG. 6. As can be seen from FIG. 7, the one or more
conductive blocks 321 are provided with a plurality of vias
D for connecting the first sub-bonding pattern and the
second sub-bonding pattern.

FIG. 8 schematically shows a schematic structural dia-
gram of a display panel. The display panel includes an active
area (AA) and three chip-on-film units (that is, three bonding
patterns 32). Each chip-on-film unit includes at least one
chip-on-film pad (that is, including one or more conductive
blocks 321 and at least one corresponding gate pattern). The
active area and the three chip-on-film units (that is, the
bonding patterns) are all disposed on the base substrate 31.
The base substrate 31 may be thin film transistor (TFT)
glass. The thin film transistor glass may also be referred to
as liquid crystal glass, or electrically-controlled liquid crys-
tal glass, or the like.

Optionally, a thickness of the occlusion portion of the
planarization layer pattern 33 may range from 6500 ang-
stroms to 8800 angstroms. For example, a thickness of the
occlusion portion of the planarization layer pattern 33 is
8800 angstroms. Still referring to FIG. 6, it is assumed that
the thickness of the second gate insulating layer 36 in the
figure is 1300 angstroms, the thickness of the interlayer
dielectric layer 37 is 5000 angstroms, the thickness of each
gate pattern 35 is 2500 angstroms, and the thickness of each
conductive block 321 is 6300 angstroms. When the thick-
ness of the occlusion portion of the planarization layer
pattern 33 is 8800 angstroms, the occlusion portion of the
planarization layer pattern 33 may fill a level difference
between the conductive block 321 and the interlayer dielec-
tric layer 37, such that gaps between the conductive block
321 and the conductive block 321 may be flattened, thereby
avoiding exposing an interlayer from a side surface of the
conductive block, and causing a circuit board and the display
panel to be stably lapped with the bonding pattern 32 by a
pin, thus ensuring a normal display effect of the display
panel.

In summary, for the display panel provided in the embodi-
ments of the present disclosure, because a planarization
layer covers a side surface of a conductive block in a
bonding pattern, a region, exposing an interlayer, on the side
surface of the conductive block is prevented from contacting
the outside, a displacement reaction between an anode
etchant and the interlayer is avoided, the risk of short circuit
of the bonding pattern due to adherence of displaced metal
to the bonding pattern is also avoided, and the abnormal
display of the display panel is further avoided. In addition,
the occlusion portion of the planarization layer pattern is
configured to be flush with the bonding pattern, such that a
circuit board and the display panel may be stably lapped
with the bonding pattern, to avoid pin breakage, and prevent
abnormal display of the display panel to some extent.

FIG. 9 is a flowchart of a manufacturing method of a
display panel according to an embodiment of the present
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disclosure. The method may be used for manufacturing the
display panel shown in FIG. 3. The method includes the
following steps.

In step 901, a bonding pattern is formed on a base
substrate, wherein the bonding pattern includes one or more
conductive blocks, wherein a surface, distal from the base
substrate, of each conductive block is provided with a
bonding region.

In step 902, a planarization layer is formed on the base
substrate where the bonding pattern is formed.

In step 903, the planarization layer is processed into a
planarization layer pattern.

The planarization layer pattern is provided with an open-
ing region and an occlusion portion in a plane parallel to the
base substrate. An orthographic projection of the bonding
region onto the base substrate is within an orthographic
projection of the opening region onto the base substrate. The
planarization layer pattern covers at least part of a side
surface of the conductive block. The side surface is a
surface, other than a surface proximal to the base substrate
and a surface distal from the base substrate, of the conduc-
tive block. Optionally, the planarization layer pattern covers
the entire side surface of the conductive block.

In summary, for the manufacturing method of a display
panel provided in the embodiments of the present disclosure,
because a planarization layer covers part of a side surface of
a conductive block in a bonding pattern, a region, exposing
an interlayer, on the side surface of the conductive block is
reduced, a displacement reaction between an anode etchant
and the interlayer is reduced, the risk of short circuit of the
bonding pattern due to adherence of displaced metal to the
bonding pattern is also decreased, and the abnormal display
of the display panel is further avoided.

Optionally, the bonding pattern may include a first sub-
bonding pattern, wherein the first sub-bonding pattern
includes at least one of the one or more conductive blocks.
For the manufacturing method of the display panel, refer-
ence may be made to the embodiment shown in FIG. 9.

Optionally, the bonding pattern may further include a
second sub-bonding pattern. That is, the bonding pattern
includes the first sub-bonding pattern and the second sub-
bonding pattern. In the embodiments of the present disclo-
sure, an example in which the second sub-bonding pattern
includes at least one gate pattern, the first sub-bonding
pattern includes at least one of the one or more conductive
blocks, a first insulating layer includes a first gate insulating
layer, and a second insulating layer includes a second gate
insulating layer is used for description. FIG. 10 is a flow-
chart of another manufacturing method of a display panel
according to an embodiment of the present disclosure. The
method may be used for forming the display panel shown in
FIG. 7. The method includes the following steps.

In step 1001, a first gate insulating layer is formed on a
base substrate.

Optionally, the first gate insulating layer is formed on the
base substrate by coating, etc. The first gate insulating layer
can be arranged in a same layer as a first gate insulating layer
formed in an active area.

In step 1002, a gate pattern is formed on the base substrate
where the first gate insulating layer is formed.

Optionally, a gate layer formed on the base substrate is
processed by a patterning process to form at least one gate
pattern. The at least one gate pattern and the gate pattern of
each pixel in the active area may be disposed in the same
layer, and can be formed by using one patterning process. In
the embodiments of the present disclosure, the patterning
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process may include steps such as coating photoresist,
exposing, developing, etching, or stripping photoresist.

In step 1003, a second gate insulating layer is formed on
the base substrate where the gate pattern is formed.

Optionally, the second gate insulating layer is formed on
the base substrate by coating, etc. The second gate insulating
layer can be arranged in a same layer as the second gate
insulating layer formed in the active layer. That is, the
second gate insulating layer can be formed at the same time
as the second gate insulating layer formed in the active layer.

In step 1004, an interlayer dielectric layer is formed on the
base substrate where the second gate insulating layer is
formed.

Optionally, the interlayer dielectric layer is formed on the
base substrate where the second gate insulating layer is
formed by coating, etc. The interlayer dielectric layer can be
arranged in a same layer as the interlayer dielectric layer
formed in the active area. The interlayer dielectric layer and
the interlayer dielectric layer formed in the active area may
be formed at the same time.

In step 1005, a via is formed in each of the interlayer
dielectric layer and the second gate insulating layer.

There may be a plurality of vias.

In step 1006, one or more conductive blocks are formed
on the base substrate where the interlayer dielectric layer
with the via is formed.

Each conductive block in the one or more conductive
blocks may be connected to the corresponding gate pattern
by one via. Optionally, the one or more conductive blocks
are formed on the base substrate where the interlayer dielec-
tric layer is formed by a patterning process. The one or more
conductive blocks and a source/drain metal pattern of each
pixel in the active area may be disposed in the same layer,
and can be formed by using one patterning process. A
bonding pattern includes one or more conductive blocks,
wherein a surface, distal from the base substrate, of each
conductive block is provided with a bonding region.

In step 1007, a planarization layer is formed on the base
substrate where the one or more conductive blocks are
formed.

Optionally, the planarization layer is formed on the base
substrate by coating, etc. The planarization layer can be
arranged in a same layer as the planarization layer formed in
the active area.

In step 1008, the planarization layer is processed into a
planarization layer pattern.

The planarization layer pattern is provided with an open-
ing region and an occlusion portion in a plane parallel to the
base substrate. An orthographic projection of the bonding
region onto the base substrate is within an orthographic
projection of the opening region onto the base substrate. The
planarization layer pattern covers at least part of a side
surface of the conductive block. The side surface is a
surface, other than a surface proximal to the base substrate
and a surface distal from the base substrate, of the conduc-
tive block. Optionally, the planarization layer pattern covers
the entire side surface of the conductive block.

Optionally, step 1008 may include: processing the pla-
narization layer into the planarization layer pattern by a
grayscale mask process. The occlusion portion of the pla-
narization layer pattern is flush with the bonding pattern.
When the bonding pattern includes a first sub-bonding
pattern and a second sub-bonding pattern, the occlusion
portion is flush with an outer surface of a layer of sub-
bonding pattern, distal from the base substrate, of the
bonding pattern. For related descriptions of that the occlu-
sion portion of the planarization layer pattern is flush with
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the bonding pattern, reference may be made to the foregoing
device side embodiment. Details are not described herein
again.

Optionally, step 1008 may include: forming the planar-
ization layer pattern including the at least one groove by
exposing and developing the planarization layer using a
designated mask as a mask. Optionally, the designated mask
may be a grayscale mask described above or other mask
which is not limited in the embodiments of the present
disclosure. The designated mask may include a first region,
a second region, and a grayscale mask region. The first
region surrounds the grayscale mask region. The first region
may correspond to the occlusion portion. The second region
may correspond to the opening region. The grayscale mask
region may correspond to the at least one groove. After the
planarization layer is exposed and developed using the
designated mask, the planarization layer pattern may be
formed. The planarization layer pattern includes the opening
region and the occlusion portion. The at least one groove is
further formed in the occlusion portion. For descriptions
related to the groove, reference may be made to the fore-
going device side embodiment. Details are not described
herein again.

The designated mask may be alternatively a conventional
mask (that is, a binary mask). The planarization layer can be
processed into the planarization layer pattern by a conven-
tional mask process. The conventional mask may have a
region corresponding to the at least one groove, to form the
at least one groove in the occlusion portion. This is not
limited in the embodiments of the present disclosure.

Optionally, the thickness of the occlusion portion of the
planarization layer pattern is 8800 angstroms.

In summary, for the manufacturing method of a display
panel provided in the embodiments of the present disclosure,
because a planarization layer covers a side surface of a
conductive block in a bonding pattern, a region, exposing an
interlayer, on the side surface of the conductive block is
prevented from contacting the outside, a displacement reac-
tion between an anode etchant and the interlayer is avoided,
the risk of short circuit of the bonding pattern due to
adherence of the displaced metal to the bonding pattern is
also decreased, thus the abnormal display of the display
panel is further avoided. In addition, an occlusion portion of
the planarization layer pattern is configured to be flush with
the bonding pattern, such that a circuit board and the display
panel may be stably lapped with the bonding pattern, thus
preventing a pin breakage, and avoiding the abnormal dis-
play of the display panel to some extent.

An embodiment of the present disclosure further provides
a display device. The display device includes the display
panel provided in the foregoing embodiment. The display
device may be electronic paper, a mobile phone, a tablet
computer, a television, a display, a notebook computer, a
digital frame, a navigator or any other product or component
having a display function.

The foregoing optional technical solutions may be arbi-
trarily combined to derive optional embodiments of the
present disclosure. Details are not described herein one by
one again.

Described above are merely exemplary embodiments of
the present disclosure, and are not intended to limit the
present disclosure. Within the spirit and principles of the
disclosure, any modifications, equivalent substitutions,
improvements, and the like are within the protection scope
of the present disclosure.
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What is claimed is:

1. A display panel comprising a base substrate, a bonding
pattern, and a planarization layer pattern; wherein

the bonding pattern is disposed on the base substrate, and

the bonding pattern comprises one or more conductive
blocks, wherein a bonding region is disposed on a
surface, distal from the base substrate, of the conduc-
tive block;

the planarization layer pattern is provided with an opening

region and an occlusion portion in a plane parallel to
the base substrate, wherein an orthographic projection
of the bonding region onto the base substrate is within
an orthographic projection of the opening region onto
the base substrate;

the planarization layer pattern covers at least part of a side

surface of the conductive block, wherein the side
surface is a surface, other than a surface proximal to the
base substrate and a surface distal from the base
substrate, of the conductive block.

2. The display panel according to claim 1, wherein

the bonding pattern comprises a first sub-bonding pattern

and a second sub-bonding pattern, wherein the first
sub-bonding pattern comprises at least one of the one or
more conductive blocks; and

the display panel comprises a first insulating layer, a

second insulating layer, and an interlayer dielectric
layer, wherein the first insulating layer, the second
sub-bonding pattern, the second insulating layer, the
interlayer dielectric layer, and the first sub-bonding
pattern are sequentially disposed on the base substrate.

3. The display panel according to claim 2, wherein the
conductive block comprises a source/drain line.

4. The display panel according to claim 2, wherein the
second sub-bonding pattern comprises a gate pattern.

5. The display panel according to claim 2, wherein the
interlayer dielectric layer and the second insulating layer are
each provided with a via, and the first sub-bonding pattern
is electrically connected to the second sub-bonding pattern
by the via.

6. The display panel according to claim 1, wherein a
surface, distal from the base substrate, of the occlusion
portion of the planarization layer pattern is flush with a
surface, distal from the base substrate, of the bonding
pattern.

7. The display panel according to claim 1, wherein a
thickness of the occlusion portion of the planarization layer
pattern ranges from 6500 angstroms to 8800 angstroms.

8. The display panel according to claim 1, wherein the
occlusion portion of the planarization layer pattern is pro-
vided with at least one groove.

9. The display panel according to claim 1, wherein

a surface, distal from the base substrate, of the occlusion

portion of the planarization layer pattern is flush with a
surface, distal from the base substrate, of the bonding
pattern;

the bonding pattern comprises a first sub-bonding pattern

and a second sub-bonding pattern, wherein the first
sub-bonding pattern comprises at least one of the one or
more conductive blocks;

the display panel comprises a first insulating layer, a

second insulating layer, and an interlayer dielectric
layer, wherein the first insulating layer, the second
sub-bonding pattern, the second insulating layer, the
interlayer dielectric layer, and the first sub-bonding
pattern are sequentially disposed on the base substrate;
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the conductive block comprises a source/drain line;

the second sub-bonding pattern comprises a gate pattern;

and

the interlayer dielectric layer and the second insulating

layer are each provided with a via, wherein the first
sub-bonding pattern is electrically connected to the
second sub-bonding pattern by the via.

10. A method for manufacturing a display panel, com-
prising:

forming a bonding pattern on a base substrate, wherein the

bonding pattern comprises one or more conductive
blocks, wherein a surface, distal from the base sub-
strate, of each of the one or more conductive blocks is
provided with a bonding region;

forming a planarization layer on the base substrate where

the bonding pattern is formed; and

processing the planarization layer into a planarization

layer pattern, wherein the planarization layer pattern is
provided with an opening region and an occlusion
portion in a plane parallel to the base substrate, an
orthographic projection of the bonding region onto the
base substrate is within an orthographic projection of
the opening region onto the base substrate, and the
planarization layer pattern covers at least part of a side
surface of the conductive block, wherein the side
surface is a surface, other than a surface proximal to the
base substrate and a surface distal from the base
substrate, of the conductive block.

11. The method according to claim 10, wherein

a material of the planarization layer comprises a photo-

resist; and

processing the planarization layer into the planarization

layer pattern comprises:

processing the planarization layer into a planarization

layer pattern comprising at least one groove, wherein
the at least one groove is disposed in the occlusion
portion of the planarization layer pattern.

12. The method according to claim 11, wherein process-
ing the planarization layer into the planarization layer pat-
tern comprising the at least one groove comprises:

forming the planarization layer pattern comprising the at

least one groove by exposing and developing the pla-
narization layer using a designated mask as a mask,
wherein the designated mask comprises a grayscale
mask region corresponding to the groove.

13. The method according to claim 12, wherein the
designated mask comprises a first region and a second
region, wherein the first region corresponds to the occlusion
portion, and the second region corresponds to the opening
region.

14. The method according to claim 10, wherein process-
ing the planarization layer into a planarization layer pattern
comprises:

processing the planarization layer into the planarization

layer pattern by a grayscale mask process, wherein a
surface, distal from the base substrate, of the occlusion
portion of the planarization layer pattern is flush with a
surface, distal from the base substrate, of the bonding
pattern.

15. The method according to claim 10, wherein the
bonding pattern comprises a first sub-bonding pattern and a
second sub-bonding pattern; and forming the bonding pat-
tern on the base substrate comprises:

forming a first insulating layer on the base substrate;

forming the second sub-bonding pattern on the base

substrate where the first insulating layer is formed;
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forming a second insulating layer on the base substrate
where the second sub-bonding pattern is formed;

forming an interlayer dielectric layer on the base substrate
where the second insulating layer is formed; and

forming the first sub-bonding pattern on the base substrate
where the interlayer dielectric layer is formed, wherein
the first sub-bonding pattern comprises at least one of
the one or more conductive blocks.

16. The method according to claim 15, wherein

before forming the first sub-bonding pattern on the base

substrate where the interlayer dielectric layer is formed,
the method comprises:

forming a via in each of the interlayer dielectric layer and

the second insulating layer; and

forming the first sub-bonding pattern on the base substrate

where the interlayer dielectric layer is formed com-
prises:

forming the first sub-bonding pattern on the base substrate

where the interlayer dielectric layer with the via is
formed, wherein the first sub-bonding pattern is con-
nected to the second sub-bonding pattern by the via in
the interlayer dielectric layer and the second insulating
layer.

17. The method according to claim 15, wherein the
conductive block comprises a source/drain line, and the
second sub-bonding pattern comprises a gate pattern.

18. The method according to claim 10, wherein a thick-
ness of the occlusion portion of the planarization layer
pattern ranges from 6500 angstroms to 8800 angstroms.

19. The method according to claim 10, wherein

a material of the planarization layer comprises a photo-

resist, and processing the planarization layer into the
planarization layer pattern comprises:

forming a planarization layer pattern comprising at least

one groove by exposing and developing the planariza-
tion layer using a designated mask as a mask, wherein
the designated mask comprises a grayscale mask
region, a first region, and a second region, wherein the

20

25

30

35

16

grayscale mask region corresponds to the groove, the
first region corresponds to the occlusion portion, and
the second region corresponds to the opening region;
and
the bonding pattern comprises a first sub-bonding pattern
and a second sub-bonding pattern, and forming the
bonding pattern on the base substrate comprises:
forming a first insulating layer on the base substrate;
forming the second sub-bonding pattern on the base
substrate where the first insulating layer is formed;
forming a second insulating layer on the base substrate
where the second sub-bonding pattern is formed;
forming an interlayer dielectric layer on the base substrate
where the second insulating layer is formed; and
forming the first sub-bonding pattern on the base substrate
where the interlayer dielectric layer is formed, wherein
the first sub-bonding pattern comprises at least one of
the one or more conductive blocks.
20. A display device, comprising a display panel, wherein

the display panel comprises a base substrate, a bonding
pattern, and a planarization layer pattern; wherein

the bonding pattern is disposed on the base substrate, and
the bonding pattern comprises one or more conductive
blocks, wherein a bonding region is disposed on a
surface, distal from the base substrate, of the conduc-
tive block;

the planarization layer pattern is provided with an opening
region and an occlusion portion in a plane parallel to
the base substrate, wherein an orthographic projection
of the bonding region onto the base substrate is within
an orthographic projection of the opening region onto
the base substrate;

the planarization layer pattern covers at least part of a side
surface of the conductive block, wherein the side
surface is a surface, other than a surface proximal to the
base substrate and a surface distal from the base
substrate, of the conductive block.
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